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(57) Abstract 

A gene coding for a protein having the activity of desaturating the A9-position of a fatty acid bound to a lipid; 
a vector containing a polynucleotide containing the whole or part of said gene; a plant cell containing, transferred 
thereinto, a polynucleotide containing the whole or part of a gene coding for a protein having the activity of desaturating 
the A9-position of a fatty acid bound to a lipid; a process for creating a plant which comprises differentiating said 
plant cells and regenerating the plant body; and a plant containing, transferred thereinto, a polynucleotide containing 
the whole or part of a gene coding for protein having the activity of desaturating the A9-position of a fatty acid bound 
to a lipid. 
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S o 

fcfcs *flsK*<**©*ll*llifc-frtt<tt*)x * ©SUSHIS.;:^ 

»S*Ly!:llii«7S/^J6lC-«tt^*^tt< it> l fifto«fc Sttfl&K^SOffi 
$5&&^ii> iiifO tUaTF"?**- (Santaren, J.F.et al. , Biochim. Biophys. 
Acta, 687:231, 1982) 0 

tt^*»Ofiti3 3D>{C«E^Tie«1-5o 0J*.tfs U y-/Hfcttl8:2A9, 12i 
CH 3 (CH 2 )4 CH = CHCH 2 CH=CH (CH,); COOH 
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4rn-;U (PG) ©*T*tK itoffllfo^B^P G ©*§•&&{;: «fc S d £' 
(Murata f N. et al., Plant Cell Physiol. , 23:1071, 1982; Roughan, P. G. , Plant 
Physiol., 77: 740, 1985 ) . * fz P GOft^WZmfrMmmzftftt 6 7 V -i? n 
-;l/-3-'J >$7i/7l/h5>X7x5--t? (BITATase) ©SKSiR&i;: J; 
T&a6 £tlT^£ C <t (Frentzen.M. et al. , Eur. J. Biochem. , 129:629, 1983; 
Murata,N., Plant Cell Physiol. , 24:81, 1983; Frentzen, M. et al., Plant Cell 
Physiol., 28:1195,1988) fi<& < ^£ftTWc 0 

Ctlb®^{cS-5^ffi#t>(i, «(C^^^®->d^ 7^-X^^t>^#t 
?t ATaseite^S: * /< n K^A ■ fk^Lt 5:iia?3PG ©^D^S^S^T 

CT#fFtBi|| : PCT/JP92/00024, 1992) 0 Lj^U ATasefiTc®*!^^^ 
U ^^^©ATase^M^^if^Stf^i rtftttOATasei 
l^L*9:i(iKH^ #3fe©ATase©2fr3l#^£ tizmmte&tbte 
l>o fFgJcL^^K^^^'n©-?^^^^ *^X^©ATase£ft&**: 

!Cf63i LT^ £ ? o - ><DM® P G©ISfD^ : ? 1 S^-S(i^28%Tr$. *9 * 

*>&j8%4>£:^\ isuj Zi-Xi-mtkft&iO t>%)8%&fr-?tz (PCT 
#fFtf}|§l : PCT/JP92/00024, 1992) 0 

-j&CT^Xf" KTrft£ ft<5 7 ^U-ACP te±iC16:0-ACP<!:18:l-ACP 

ttzzn&om&te&im&T&zt^PibtiT^zfr, nnaot 

ii 16 : 0-ACP^ 18 : 0-ACP©fiJ^*n8 : 1-ACP <fc ») iS ^ C t *> #;t £ ft 3 (Tor i yama, S. 
et al., Plant Cell Physiol. , 29:615, 1988) 0 C ® <fc o ^*l^T(i^*®ATase 

xm uft?m£&%:?tfti-M.'p £ it & c t tmmx £fts 0 

I^Ollft^Mltl^MOiia^ilULtl^ (Murata.N. et 
al.,in"The Biochemistry of Plants", Academic Press, 1987) 0 t-fzv y%X*\$, 

mmnizms l tzmmwio^mumtt. mn. l tzmmw^m^tt & m 
m^£-?T%mzti-c^z>o % its mni^&Ltzmffimz-mm&z i ol 
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j^Atibti&^Anacystis nidulans Synechococcus PCC 7942)(iffigjR§: 

(Ono,T. et al., Plant Physiol. , 67:176, 1981). 2o£LLA*l£ft£ 
Synechocystis PCC6803 te&MM&X*& %> £ t&ftl btlT^tz (Wada.H. et al. , 
Plant Cell Physiol. , 30:971, 1989) 0 

^m^lfzmJUjW^M^^At^o ft^T. => >^(il6:0/16:0-fecta' 
18: 0/16:0- ©W?i^^^IlBfOPG, SQDG. MGDGfcitfD 
G D GCDJjgMfCcis-M©— W^^mKfh £ (Murata, N. et 

al.,in "The Biochemistry of Plants", Academic Press, 1987) 0 d^S^teJJI 
ffiWKWafaWmt Its XxTnf ;U-ACP (18:0-ACP) ©A9fiC2l^ 
^A-ra^^WL. — B.16:0/16:0- (fe<tD\ t>-r^(C#^EfS 18: 0/16:0-) 
©MD^S^ b^§PG*JJ:j;SQDG $ tl 6 i . ^ *1 £ ©fl^Se 

LTcis-M©~S^^AL^^^^tli^:t <^^^.^T*?»o 

Synechocystis PCC6803 © A ^ft^ftHbS^Silfc^Anacyst is 
nidulansiC^A • 3^£tr£ C tK £ «9**Anacystis nidulansfcf£#£ 
16:2A9, 12&J;tf 18:2A9, 12££g£i±£ C i ri^tr?* *K jjg^i LTM® 
Mgft-e&SAnacystis nidulans£&SW&^i3£&^££^&£ £ i^£tl 
Tl^S (Wada.H. et al. , Nature, 347:200, 1990) 0 

t£is. Ctlt >H©*l&?nttI£&© -5 A 6 & (Reddy, A. S. et 

al., Plant Mol. Biol. , 27:293, 1993) & £ A 12& (Wada.H.et 
al., Nature, 347:200, 1990)^tS?D'fbP^©Jt^ : F^^#$tLr ^^>o Lz^U A 
9 & {;: "SMl^^A^ftTO ft tftUi\ A 6 fa&Xtf A12&^mu4mmte. 
^tlf nA 6 t i A12fi^f0jbt§ C i(i-e§^^o £tz, A9{&iA12& 

*< i t> iz^m nit £ tit <^x fttf a i5&*t&*itf k#* ti a i5& £**&5fitf t-r « 

ii:$AL^$^nil iMtttofcfctt«ttft#?a£**ffiTS-g\ ^©^ 
3t££T% Bgft&i?©A 9ft^^fn^SP^©at^{imt>tlT^/X^oyro 
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SSHJi©M* 

±fegft£itJ&-r££a6> #»9§'#HU Anacystis JHICM** 7 y%<0*f J A 

Zm&^i?* 9 * - D N A ^^^-DNA Tfit$I,M£BK$5& 

5Ctl«U ffl^^^i:l^/:o ?tzt>%, *%Wte. &T©* 
^£Ht£-rS*>©T&£o 

(1) mmzm&Ltimmm®b$&ttmuittzfe&ziitz*>'<?w$:^ 

(2) igg^e^ l tzm ffiwi® a 9 *«tt*r#f s 9 >'< t mm 

(3) ft!RK»^L^fii&K©A9tt*7iaid^«gtt*W-r*^>^^K*-3 
- Kt51fi?ME5!l#^3 fcE«©**EW*^trDNA*7?*S(l)K:E«© 
afi?X«attJt^F©-«**tr# U * * i/*f- Ko 

(4) (i)7i2<3)©i»^n^icEii©afi?xtt^»jtfe?©— «*£t?# y 2 ? u 

(5) (l)7bM(3)©l^"^^{CiBig©^^X^^^ilfE^©-^^^^^ 'j 7 ? 1/ 
(7) (DT^^Ol^n^JCieifeCitfe^XW^^itfe^©-^^^^^ ijjj^u 
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H 1 Htt. des 9 var Bfrfr*^- Kti7 ^ J f&MM t^'jxOXfTo^^ 

-coA^ftftft** (ms cd 2) ©rsy&E?«©ibifc£^-o 

^2 0(^ des 9 var $t>t*£-:/d — zf t LT\ Anacystis nidulans O^VA 
SfS3BUi. A 5. A15*5«fca f pl5X©>r hDNAWf^©ffiSB3^^t-o 

£4HW\ des 9 nidi-r^X©XxTo-r ;U- C o A^fi&flHbKSSS (MSC 

D2) ©r ^ jmmn<Ditm^-to r i ymmnoitrntm lmtmrn^tr 

IS 5 Bites tttt{*l/^4/T?0^||lE*^/<3U:S*t-*fiaftS©«#*^t-^ 
<**7>S^l?«Et-*»*T**o a 9 ft*t&fDfb8^©fb^«j£ii. 

(Kaestner, K. H. et al. , J. B i o 1. Chem. , 264 : 14755, 1989) > 5 y h ( 
Mihara. K. , J. Biochem. , 108:1022, 1990) R[fgf ( S t ukey, J. E. e t 
al., J. Biol. Chem., 265:20144, 1990 ) ©Xf7 a /I/- C o A^ISft^b**©^ 

L A 6 «fc A 12ffi©^tt?D^b»*RCf St WtlO^K 

L^IMflfiS?© a> 3 &©^£&ftHbHll (Yadav, N. S. et al., Plant 
Physiol., 103:467, 1993) ©*b¥*at tt£< *«LTlr*tt<»\, *fft9Htfc?* 
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^ bftS? yM^izm^tlt. ^j^(i*AnacystisJS> SynechocystisJS^ 
AnabaenaJI^KMtS 5 £ 0 £*>\ OT©3£lcJ;^ N 

i^^l*I^IO^fn^?S^^fa / fl: - 5 u 'S^a6{C(iAnacystisM (Murata.N.et al., 
Plant Cell Physiol., 33: 933, 1992 0 C ©^itf o ?JU- -f 1 M© 5 > 
i) ©A9 fi[^:i&fnjl:^^©^'^AnabaenaMS.a f SynechocystisM«>^# < t «9 & 

-$UK>%. Synechocystis PCC6803 iAnabaena variabi 1 islrte. t^m^M 

W. (C16) ^^Lt^^ (Sato.N.et al. , Biochim. Biophys. Acta, 710: 
279,1982; Wada, H. et al., Plant Cell Physiol. , 30:971, 1989 ) ©<Cftt_T> 
Anacystis nidulansTteS £ ^ £*<sn-l t sn-2i t> (C C 16^^-^- LT^ -5 ( 
Bishop, D. G. et al., Plant Cell Physiol. , 27: 1593, 1986) 0 ftoT N Anabaena 
i Synechocystis© A 9 &^&*n4bI*;i±{C18:0/16:0-©^«£SiC£ LT 
sn-l©18:0*18:lA 9 tt&ftlfr? Z £Mt)tl&o CtllzMLT 
Anacystis© A 9 &^l&^blif*tt±lcl6:0/16:0-©^a^Sg i LTsn-1© 

16:0*16:1 a 9 jc^fi&si'fb-rsstt^W'rsiSfenso ££ic N mmt&mz^ 

<I^tl§ ISfDOTS*n6 : 0/16 : Sa*>b> fc^ttftOlSfD^S** 
t&ftHb?" 5 7t * {C teAnacys t i sM© A 9 &7lgfD fl:**© » 9 tf<Anabaena*5 <£ 
SynechocystisS!©»*J;t)*i!!J"P*5o 

fc7 W»EW£#*SA9tt*te»fb***3-K*Sfc0££^ ifa K 
>i:*^T©W«£ct^TH-0^'J^^f K*=J- h*-t6Z. i©"e§ 
g##£#t;t>©-e<&So ^Hjae^tt. ±JCDNA«iLTCDft#W^tt* 

Tt>«fc^7S y»E?fl££fr *>©"?&*<, 



6 



WO 95/18222 



PCT/JP94/02288 



fritted 75 y U 3i7 -f 75 U — <fc *? 3ra©aifi?*^t? * n 

- >%m$l u engine*** - if«tt« - i*<nrti-e*So 

tlfffl^btl-S^C^fmci^tiSo A DASH II 

(Stratagene)^©? r - ! J ; PWE15 (Stratagene)H© u x S K ; pBluescript 
II(Stratagene)4?07r-^ K«*3»:fS C 5o ±15^* — ^©ft 

|J ^ -b*- v/ g L < lia ni-^-f ^ 'J Hr - •> 3 >Sf ©ftgf 

mxtez? l/** K7o-7K£575-*W7y ^>Ttf--> 3 >&3gL< 

K7o -7©iliRg*P£ LT, *»9iitfe?»C»0l*- 5 <hfi«!l$ft£igg8£ 
3*1©— SB » 1 0©MSCD2©7 S 7 &E?>J#-f-260j^ 5>295©— 

ISit M^&&©#&£^TfT9£<t#T*§£o ?+tA-^< 
- h& (Maxam-Gilbert, Methods Enzymol. , 65:499, 1980)^M13 7 7 -^ffl^ 
S 'Jt***;* ? Is*? K«M**S&(Messing, J. et al. , Gene, 19:269, 1982) ^ 

£>©#& (J. Bacterid., 175:6056, 1993 ) IZ'&^T'no C LfrT'g Z> 0 
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ate? « Affl * 9 * - tt s a 9 bH&it fi? &mm ft * t 

DNAil #SfcgBfc£?Xtt*IB9!afc^©— ffi££*A 9 tt^l&fltfbStt&W 

£>£ 0 tt*>\ *»Wafi?a^©aifi?*Affl'<^^-©*J*S*i:LTtiiiS 
NAJiiiLTte. mtfi^F^C'J^D-x-l, 5 -n»J 5 

7^;l/X©35S7*n*-^-*s $fc^-U-^-iLT(i, {aja.tfy U > 

tt4&SBll&^©afc?*A:frft£ LTIi, aS&»©*fes 01*1* r u piant 
genetic transformation and gene expression; a laboratory manual", Draper, 
J. et al. eds. , Blackwell Scientific Publ ications, 1988j IB<B©2FSs£:ffl <^T 
ff^Ci^TtSo ^CWiLTtts £4JB«3rft"C*S* -f ;l/X*ffli«^-B^rftx 

T^oA'^f'J 7A£ffl^s2r&££\ «a« *b^6*j#8n?&£xi^ hd^u 

- •> 3 # y if- u y? y w * n-r > ^ x * 3 >&£Wi;f 
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j£(Nature, 287 (1980), p. 654; Cell, 32 (1983) p. 1033; EMBO J., 3 (1984) 

p. 1525) . T-DNA±<Dmmm]&&B¥mmzxmtsittz'<?f-$:mmt2> 

^^^-^(EMBO J., 2 (1983) P. 2143; Bio/Technology, 3 (1985) p. 629); 
s<jj- ij -k? (Bio/Techno logy, 1 (1983) p. 262; Nature, 303 (1983) 
p. 179; Nucl. Acids Res. , 12 (1984) p. 8711)#<!fj&<* *) > ZtlbW-ftHDlS 

fc%±m iz®m Lxm^-t na, %^mmmz t x^& $ta:i^^ 0 

&&mm%%:Vte^& 2 5°C) T&£»l£ftigL*:gL -Btftic 

(M^tf-iif^) ffiST (^J^.{i'4°C) TicitU ^J^^m©^ 

t \m ? s c: i i <9 mix* § 3 o 

CllSfe^J 1 ) Anabaena variabi 1 is© A IZ&.^f^UitWMAB:^- (desA) ©±#t 

Anabaena variabilis I AM M- 3 (m^^^fflSS^W^fifr J: 
W J^lOOinlCDB G -lUtftfe ("Plant Molecular Biology", Shaw, C. H. ed. , p. 
279, IRL PRESS, 1988) XmmitZo 25°C. 1, 0001ux©£#;ITTT^#120lEl3g£ 
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y;ADNA*!88lt5fc*x g#£50ml©A?£ (50mM Tris-HCl, IbM 

edta, pH8. o) tzmmtrmfru &&&m+&z.ttz.i:t)W#&tkWim£L-c\§L 

iRL/Co 15ml© Bffi (50mM Tris-HCl, 20mM EDTA, 50mM NaCl.O. 25 M 

sucrose, pH8.0) iCilL^ B«T»«¥ Lrt:40mg© »J Vf-- A (Sigma) ^Jn^. 
37°CTr 1 l^HS t -5 L^o W^nft- t?K£l5mg£ S D S 1 %fc 

^^ck9{CiDx.37°C-e 1 ftli? Lfco -£©&s NaC10«£»3ftg-CI MfcfcS 
«fc -5 fcflniU 3&»c20ml©*nn*/l/A/-f V7 ; ;P7;l/3-;|/ (24:1) £j&0x. 

^ ;l/T^3-;l/ (24: l)IC<fc OfflliltfJ LfcgU 7KJliC50ml©x* J flax. N 

y y AD N AmUyaZtf? xWizm&tfVTMtiL L/c 0 C ©D N AfHMl£20ml 
©Aiftlc&frU NaClfci&MreO.llKCU $ £*CRNase<H&^jgT50mg/inl JC 
<C-S«k-5 icJpiLx 37°CT 1 B*IHH >*i^- h Lfco ftlc, A&-el&fQ LtzmS. 
<D7 * J -JIT* 2®m&Ltz'&, 7KS4 3 ©'7-V ADNA^i^y-yl/^-iP^SC 

70%x* 7 -;l/T«s^» N 1 ml©A«tlc»^ L 
Anabaena variabilis <D¥ J AD N A^fSi Ltz 0 

Anabaena variabilis S*©&ISJtK:*££ Lfcll&l»&© A12tt*teft 
^b^ite^©^p-->^Co^T^ a993^B#*£^£g#£^£. 

No.3aF04) Lfcggk A12fi[7tt«ft**jte : ?©±*lc|»ft LT^-? 
>D-tm >r7U-A (ORF) i^SU CftjCTfiftfb**<k<SJ&fr©B8 

te*©ORF£J;tf;&tifcgg;fr£t>-£. ^OORF©DNAi*©3lMi 
SE^ij(c#gLT. 4 *©y-5 -r v- (iejij#-s§- 5 8 ) ££-j£U 

Anabaena variabi 1 is©yV A D N A^ili LTP C RZ'nU^tZo 

±te 4 #©7^-7 -©•?*>. e*j#*5 1 6 ic^sn^**EW**"t*^ 

7^T-^'-ir>xiI. K?iJ#-^7 t 8Kg%Snfctta6EW**f *^5>Tt-*< 
7>f"fe>XH£=i- KU E9iJS-t 6 <b 7 tifc^SE^Jiill— ©7 i y 
KE^JtcS*L"Cli^o ■b>x®1s£&T> : f-k>xmfrZ>*tl?n&Mtz 1 « 
ifo©^7-f7-^ fr4ag©75-r^-©*&#£:fcieePCR£fi : tt 
ofco KfSli^ 100/z 1©£JS&4» K. ~f 5 4 v - £#20# M % Anabaena 

l o 
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variabilis©yV ADNA^ 1 tigAtl^ GeneAmp PCR Kit (SSI) ^ 
Xfttl-oiZo Rft<D&&Mm&. 95°C (1#K 45°C ( 1 #) , 72°C ( 2 #) * 
11^*;P<hLT35lM?/WT#^rt:o 4SU 11M?;Ug©95 0 Cte3#F EJ l 1<!:L 

DNA^it^*rl^o ^©#£3^ E?iJ#^6 i 8 K^snfcjMSEfli***- 

190bp) ODNA»rfr4<iSfi'^ ^ LTftlUSftfc, C0DNA (J^T. 
des 9 var <t^5) Hfffr©M*J«*Klenow7 5 ? * y bV^mit Lfctt, 7*?x 
£ KpTZ18R (Pharmacia)©SmaI gRftiC? n-^v^U &3feDNA S'-y 
- (Applied Biosystems) £ffl^T&gE?!l£&£L;fco *ib*lfc&gE?<J£ie 

1 IZTfito £ ©«U6E3&Jfr £*t£ £ *13 7 5/ KEJIJ (E^iJ#-t 2 ) « N 
^^^©XxTD^vlz-CoA^^n^^tWrn^ffilHltt^^L/c (ill: des 
9 var BfJtj&O- Kt57 5 /»E?lJt-7#X©*f'7a>f C o A^teftft 

(ms cd 2) cor z y®mm<D}£&&7jk-t) o 

des 9 var ffiK&Zfv — Zft LT\ Anacystis nidulans©^ y ADNA 
&H-tfy&VrLtZo *JR»*XhoI, Pst I fcJitfBamH I ©#* 
ffiQ.lfig ©Anacystis nidulans©^ / AD N A£#JBff U 0.8%7#n-x 
y^l/«^*»T?DN A (Hybond-IT; 
Amersham) I^D-yf^^Lfco T/o-T/DN AteMultiprime DNA labelling 
Kit(Amersham) *JB^T Ca - 32 P3 dCTPfiiLfco 6xSSPB[lx 
SSPBtelOmM'J (PH7.0) , 1 mM EDTA, 0. 15M NaCl], 0. 2% S D S & <fc 

tflOOjag/ml-->>f*?DNA3^&J5fcSft4»T55 , t. 16B#WH V*^- 3 y 
LT7n-7DNAi^ > 7 U -trfc 0 *©8L /• >7 U 2 x SSC 

ClxSSCttO. 15M NaCl, 15mM^i>^^- h U ^ A] cb7?M> 15#£ 2 [eK ft 
1^0. lXSSC4 3 t?40 t C> 15^^2|slIioLt^i ( \ t-h7^t^77-f- 
£frttofc 0 -e©^m. ^^©SJKSfft-eWWfL^^fc l*©DNA»f>T-© 
ft*: (^2 21:0*. No nlif; ADNA*MIS**TW»fLT^ 

[MMM 2 ] des 9 var Sf^tffil^ttOKl^Anacystis nidulans^ / Atf ©D N 

l l 
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Anacystis nidulans R2-SPc (Mtt¥ft=HM&£.Ql¥m2tm & Q fttiO ®% 
^itfyy ADNAOPItSltts Anabaena variabilis (DiMS tWlWzftte o fcc 
mMug<0?J ADNA£Sau3AI-eSB#8HI:LA:&. Molecular Cloning 2nd 
edition, pp. 2. 85-2. 87(Sambrook, J. et al. eds. , Cold Spring Harbor Laboratory, 
1989) CD^&tC&oT. 3«&&^ETT©jBSt&#lftl;:J: «9 #j 9 £, 
23kbpCDDNA»fK-^[5]iRL^:o Ctl£BamHI iHindl I IT?t0»f Ifc 5 A ^7 y 
-v^^-ADASH IKStratagene) o-^y^Lfc^ 7r-^l:^ 
y y-^y/LAnacystis nidulans©y 7 AD N A 5 -f 75 U — £#fc 0 C©7 
7-^7^^ »J-£;y§®P2392 NZ YMi§*t&£A;rl*:ii&ift 

15cm©-> + -UiCt^TM^10^O7'5-^^5!c$-a-/c^ ^n>^ y 
■7l<y (Hybond-N + ; Amersham) IC^d . y f<f >^'L/: 0 JtiB<D1Mf £ 
|lli|{C N Ca- 32 PD dCTPTr^f&Lfcdes 9 var ^tf£c©> >7b><h£ 

y%±m<Dx? v--yytmvmftT:-y-ifyfr$TL, ^a-yDNAi^^y 

♦ 

b. A 150 2 ? a-:/J0<«t>&^^;l/£^U £fc-f >1r- h D N AgfrJt©:! 
$ t^nenil^ct^nSkbpT^^/c/r^g^OORF^^t-trOfc+^i^J 

riMf>^^^ofco ^o^mxhoiTtu^fL^^^u^^x^-st, 2?d 

- *>#7 5 kbpOD N AmKfrWHbZ tLtz<Dr\ C tl£pBluescript SK- 
(Stratagene) ©Xho I b ? u --y ? A 5 t A 15i*ODNA 

mftZZtlZtl^tl^yXi Kp 5 Xipl5X^#/-c 0 p 5 X £ p 15X©I£*ffltt 
ftJIS®^^II£f1^Jfc3&l;fc£c;5>. i feiclll-oyy ADNASlfK-^^^i^iJ 
mZtltz C»3BI: A5s A15££tf pl5X©^ >1r- hDNA®ftf©;|§Z|ig& 
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^^t 0 mfrVLfc&Jjl&ltX* U-->^Oii@-e^n-yodes 9 var ®r# 
'J ^XLfcDNAlf^to *^fc9J tides 9 nid (flfcjfi) ©^ 
i-fey^HO^rSj^^o iffll^9]«des 9 nid £#&igi^© >X©#[S] 
£^f- 0 5, 1.25*5«k^0.5kbpO#/<-{i^©#SlCfc{j-5-9"'f X"7-# -Sr^o 
$iJPgSm©B&^ti. B, BamHI ;H, Hindi II ;N, Not I ;Hp, Hpal ;RI, EcoRI ;RV, BcoRV; 
S, Sal I ;P, PstI ;X, XhoI^^"#~D o 

^ijpgs^^s^^Exoiincii-Sx^ y 3 vy^x = K£pl5XJ; 

SttfifcU des 9 var KfJtdW 7 U X"T*fl(**^tr»5l 2 kbp©D N AW 
Jt©&SBS?iJ ; ££3fcDNA*>-^>-*- £ffl^T&5£Lfc 3H) 0 -€"©*£!£ 
^ © DN Aifr *P tc (i834bp*> £fc<5 OR F (des 9 nid) frftft. L (SE?i]#-§ 

3 ) . 278Sis©t ^ b'znT^ztmfezntz (is^j#-t4) 0 $t 

\z>7 P--y/LfcAnabaena variabilis i^Odes 9 var BrJtiO- KLT^ 
-5, T ^ 7 Cie?iJ#-t2) <h©*BPt£li#j80%-e&o£: o $ t>f-s #»*5«fc 

0*7^iE^JOi*rV7h (GENETYX; y7Ki7ii) i^^fcd: 
O'T ^ yKBE^JO-r-*"*-* (EMB L£<fctfDDB J) &flH*T*S|nH£©i§ 

ftfMR<h©ffiPtt*<£#^ti*&3 0 %Tfe^*<©mW{C#^{Ci^^C <h (IM 
El : des 9 nidi^^XOXxT P-f A/- C o A :f$§ftHt8$#£ (MS CD 2) © 
T 5 y|*K7U©it;R] E^L/cdes 9 nidttteH§K£*«&ffiftf3**£ 
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i$mm 3 ] des 9 niditfe^<Z>*»»T?©*£»C «fc SSM'JS: 
Anacystis nidulansti^fi&lP'fkS^i LTllMg{Cij$^L^fDJI^®?© 9 
^mmfctZA 9 &*maitm%%&lfrWt:t£^ (Bishop, D.G.et al., Plant 
Cell Physiol., 27:1593,1986) tz&s des 9 nid# 3 - S # U ^7 * K& 

f&Lfto BP^ LTpET3a(Novagen)ffil^ ^©NdeliBamHIC^ic 

des9nid£7 ^ y*«|{Cjfetf-^T S ^ K LT ? o > Z 
:iOTO<k9i:Lt^ofco des9nid©3- K1"S * >/<*©C*«fl!l 
fi&lcBamHIiM h£Aft*fc#lw N C*«B*«t; 2 MBFr©iggB£?>J£&^TP 

Hryx^^T-; 5' -ACGTCATGGCCTGCAGT (TUttPstllM h) (E^J#"t 9 ) 
7>f--tr>X^7>Tv-;5' -CGCGGATCCTTAGTTGTTTGGAGACG (ll^ii BamH I 

<< K 2ii(Uh^3K» (se?ij#-tio) 

pl5X££#§!}£ Lr±iao2ooy5^v-^l>TP CRKjfc&frfc? <h$j 1 
4 ObpCiWib^ Ctl^pUC19©SmaISB(i(i-y-y^ n-->^ttfS 
EyiJlcPajtl^ttli^Ct^itSLfeo d©*£JM§&ftrt::/5 X S K©BamHI©T 

m^mcomm^^tzo z.ti*Ku&\t?s\.\-zm\z®m u —au pisx&h 

tWISII^fllBf-rsC ilCfcO. Xh«;73 K>©a&»cBamHISB4jfc£$AL 
fco :©^7 S K^-Sall-e-KBf LfcgL 4 «©dNTPffSTTDNA# U ^ 7 — t? 
Klenow®rtt£ffl^TFilll in£jS£*T^\. 51 £i^£HindI I ITiZJBf L^o dtt 

lcNdeISBft£^ALfco SP£. 

5* -CATATGACCCTTGCTATCCGACCCA (TSIteNdel) (ETUS-t 1 1 ) &tf 

5' -AGCTTGGGTCGGATAGCAAGGGTCATATG ( 1 fi&liNdeliM K 2 fi&teHindl 1 1© 

-«) (K?iJ## 1 2 ) 

<&^^;l/*?i^L7^7 , ^-<h L/co Ei±©«fc 5 K LTfii**::^ X $ K ( 
pDes9Nde) 3t& (Molecular cloning pp. 250-251; 1982) fC^otilLf; 
*J}§®#cBL2l(DE3) (Novagen)©3>t # x> H?;H:?AU 7 >fcf •> U >»tt 
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B L DE S 1 S.CfpBT3a©»^W^SBL21^ (BL1) £ 100ml ©M9ig*fe ( 
200 #g/mlCD7 V t°v"J >, 4 mg/ml $Ol/=J-X. 10/zM FeC13, 0. 5/z g/ml fc*' 
* * >B1, 1 ng/mlrtlfS (C^SLs 3 7°C^*L^ 0 

&£600nm^0.5b.D.tCttS£Ti«£i6fcti'fcgL 4 Vf*\*to**-13 
3 5 h «> K(IPTG)***»* lmMJC^-Sckotcin^^o HJC1I$IH*&*U A 9 
fit^iSft-fbS^aie^O^^BI^LAio lHliRL^»»^Uy h£l.2X NaCl 
TSfcofc^ Sgf^iiiJ Lfco IlKttBlighiDyerO^Tft (Can J. Biochem. 
Physiol., 37: 911, 1959) iCftoTtttfe U 2. 5 ml® 5 ? J -J^% 

X7f^2.5 mlcD^lf^lMlEltttiJU g*#*-e»j&£Bfc* LT»» Ltz 0 
•y*C-R7A plus (mmUttm) Zm^iZo ^*«r»©JSl*JC^ 0 





16:0 


16:1 


18:1 (11) 




bli (o ms) 


4 7 


2 0 


2 9 


4 


b l i ( i mw 


5 0 


1 7 


2 9 


4 


B L D E S 1 (0 mW 


4 4 


2 2 


3 0 


4 


bldesi (i mm) 


4 0 


2 8 


2 8 


4 



C d "ClSffl tt I PTG tc «fc S * > ' < * ©ifaHBtPe] 

BLDESltlil 6 : 1 i)<mtX\ LT^£ C ti)<W bfrT'&Z 0 IP^s 
^til 6 : O^O^fD-fbStt^rW-rSCi^^n/io 

RLfci:^ BL HfciCit^BLDES lT(il 6 : 18:1 
(9) *>£li£U des 9 nid K*5# U «*V7f- Kill 6 : 0Mra>D"T?fc< 

1 8 : 0 t^St LT^ISfDllifl&^^lil-rSCi^^tl^o 
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C**«4] des9nid&£?©:$"<3M3#:^©^A 
Anacystis nidulans£*©des 9 nid&B¥%fc®& 0 LT?'<^ Km.&& 

/utZo 

en itMffl^^^-^^x; vomm 

pDes9Nde£SacI £Sal IT#J®rt£*{- «k <9 M»*©tOW«ffiTf«E* tildes 9 
nidafc^BrtfjWf S>tt<5o x > K^ORuBisCOitfi?*^*; * o - > 

PSNIP9 (Schrei cherts EMBO J. 4,25(1985)) fr£IM&#^©transItE?(I* 
HindllliSphlT-RJDtU U ^n<bl^-©MEB$^IT#J8fr L/cpUC118fc ? o 
y^-r-SCiiCct:^. trans itI5?iJ©TSSUc^;t/^ u--yWJ bZ^tZ 
K (pTRA3) Zntio C ©Hindll I1M h £{5B»r&Klenow»*-eFi 1 1 
inLXbal 'J Vrt-^ftfc (pTRA3X) 0 C©7°5X^ KpTRA3X£Sal IiSac 
I-e-fiJWf Ls $#(clHl-©$iJi5gSHT^»f-rs*(ci:oT^^des9 niditfe? 
$rtf£#AL*: (pTRA3Xdes9) 0 £©;/5x^ KTtiRuBisCO© trans i tg2^J{c 
^-tLilnl— ©^<&#Tdes9 niditfe^SlRSftSo cn^Sac I 

'J KpB1121(Clonetech)**JPB»*SacI<i:XbaI-Ci5!IWf Lm^7X 

$ KpBK-GUSXiiS-Clucuronidaseae^ (GUSilfc^) *^"C*J&^ Ctl 

nos) ^-^^-^-opaic^L^Aae^jfAt-scitci^s 

©^Affi^**- (pBI121(-GUS)Rbsc-des9) £#fc 0 
( 2 ) pB 1 121 (-GUS)Rbsc-des9© T^da'^'J-J A^©^A 
Agrobacterium tumefaciens LBA4404 (Clonetech)<£-50ml©YEB^M (1 l^fc 
H'-7X^X5g, ^Si + Xlf, s<7 b > I is 3 m 5 g, 2mM 
MgS04(pH7. 4)) icilL^ 28 < CT?24^H#«Sfe. ^«f££3, OOOrpnu 4 °Cs 20# 
©«&■***» Lfc 0 10ml© 1 mM Hepes-K0H(pH7.4)-e3 iHl^fe-ofc^. 3 

ml © 10X :/ >J -fen -/!/-? 1 @#fcl<\ S&tfM- 3 ml©10X^ U -tr p - A/CiD L 
TDNAiAfflT^n^f'JfAiL^ 

COJiSCLTSfcSftSO/il&tfliaiE©^* * KpB1121(-GUS)Rbsc-des9 
1 0 g***^ * HcAtU ^ U ? hnf^-i/ 3 >gg (Gene Pulser; 
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BioRad) Zm^T 25#F. 2500V. 200Q ©*frT?«ai/</l/X£fr0\ Zf? 

Lx 800// 1© SOCigii ( 1 l^fct> h V 7 h > 20 g N 5 ' 

g. NaCl 0.5 2. 5 mM KCK 10 mM MgS04, 10 mM MgC12, 20 mM rJOl/^-X. 

PH7.0) 28°CT- 1. 5B#P H 1#gig# Ltz 0 C©i£§& 50#l£, 100 

nvKDfii"?^ YEB^igflfe m^. 1.2JQ ±ic££ N 28°CT2B 

pBI121(-GUS)Rbsc-des9*^/u-e^ 3 C i^rSt® L/io C ©Agrobacterium 
tumef aci ens£ALBBSDES <h uf^o 
(3) 9'<3<DBniR& 

±l2©g&ALBBSDBS£, 50ppm©^7 : s >^^t?LB?^^Jg±tfe-t?28 0 C. 2 B# 

EBSi^^Lfco #gttl.5 ml* lO.OOOrpnu 3#P*B&LT&Bm. 
«< AzfefC 1 mICDLB^ift"T?^L^o MiciO, OOOrpm. 3 

1.5 ml©LB§ttSi/ILI^ffli^<!:L/;o 

ffiO^iL/io CCDS* 1 1 cm 2 9 t-^ *-eMgtfHC#J»r U ±12 

-Urt©MS-B5^i(fe K>^;b7f-V1.0 ppm, 0.1 ppm, & 

t>'^ 0.8 X£#tiO ( Murashige, T. and Skoog, F. Plant Physiol., 15: 
473, (1962)) ±{C N 7y h v > No. lit ft (<6 7.0 cm) *ffi£. COiUftfC 
S*±^LTS*BV»Aio < >t-U^^7^;VAty-;Hv 16BpP B ^ N 8 
I^P^B&OSSST 25°C. 2Bn««Lfc, ol^^7t5> 250 ppm^^f 
MS-B5igitt±fc:£U EfcK 10BF|igiLT77o/<^f^A^iiLf:„ 
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|j;^77^^ 250 wmBLtftii'^'f •>> 100 ppm£#i; MS-B5^%±{cff^ 

felSfco Mi- lOBIBWrMU #5ILfci/a-h^^77t7V 250 ppm^r/*;" 
:>-W>> 100 ppm£#fr MS-HF^m CC>y^7f->^t7^>»i* 
MS-B5^*fe) KB^Lfco 10BH«Ms ISfiL;fc*>a-- h£*7*"7 
->:/»tt©JBSM£&#<!: L* 75 > b «Kv * Xft©? 5 7 * 5 > 250 ppm£^ 
t? MS-HFigit&fc£*£Lfco 

fcHU iMf — 0* yftft^'n-otZo *f J ADNAOftlljftliC T A B&T 
Ji£# (Rogers, S. 0. & Bendich, A. J. ; Plant Molecular Biology Manual A6; 
1(1988)) l^oT^ofco 2.g©*/<3©||£tt#jB*rtTt&#U 
CTABillitUIfffe-eyyADNA^fco 1 0 (i gODNA*«fll8»*BcoRI 
iXbalT-KHrao.TXT^n-xy^Tf^ftJfrLx ^©tt^n>I (Hybond 
N+; Amersham) ic0.4 N Na0HT&¥Lfc o C©JBIICpTRA3Xdes9*>t> transit^ 
^0^Wtie?^^o-7*t LT, >.6 5°CT1 eiSRSW/y^f-tf 

- •> 3 >-r s c i (c j; k> a Mew ^<3^va ic*a*ii * nr^ s c <t 

IS Lfco 

&frfco*io #fttt^7-S>* Af-*$/T>»fcJ:Sffitfi&fT£^ (Nagy, F. 
S>: Plant Molecular Biology Manual B4; 1 (1988)) % poly(A)+RNA£*;U A 
7^fh KA5®7^n-xy";l/tIMacit, ±4uym (Hybond N; 
Amersham) {Cijg^U IMf >&£I§I&©'W 7 U ^-f-tf- is 3 >lz «fc Lfco 

H5fe^j5-eRNA©i^^^?iis^n^^^'n^g^^ N lt 

pB 1 1 21T Jg®l5g! L /c * / < d ©m^ & > JKT ©# & tc «k *9 * X "7 7 f" ^ ^ ^ U -fcr 
d-;U (PG) . X/l/-7**y d-:»>;l/^T*>^^U -feo-;U (SQDG) ^©fl| 
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(1) ±ISK©»a 

J3l!»©»liSteBligh-Dyer& (Can J. Biochem. Physiol., 37: 911, 1959) T 
ftt&^tio I112gO| (-*©fi*tt»itii*lil g) £yx-e$9»fU 
CtUC20 ml©? dd*U : / ? J - )V (1:2. ftSUt) £Jn*.. 
-flf-Tf****^ 15#ia#fiL;fco cnc^on*^ 12mi&tf3l®7.k 
12ml L<M£L*:&. 3000rpm . 4°C. 30fl"|»©«i&TjWi£WMi 

©211:^ (Til) SrHiRLfco ctiKjg^*©^* y -/i/£;ta>LT. 

>J-i/<#l/-*-£flH\ 30 o CMETT7§&£|&V^o :n^2 ml© 
^onWA : t$ J-)V (1 : 4, #Stifc) fcffi^U £l§®!*Hi$l<!: Lfco 

c©-SB£ 5 %y * y -^tt*»*ffl^T«UK©*fticJ: ofta-r* y 

( 2 ) J&KO&B 

DBAB-Toyopearl 650C Ofcy-) ©!&$&2. 5ml* 1 MBfcK*- HJ S ATkjgjfc 
(pH7.0)25 mltSMfftKSt Lfco Cft£. 3I®7R. y * J -JlsT?mfctt;& L. 
M'&IZ/ ? J -jVKmMLX, rt§2 cm©#5 Aicjf $l.5cm£-ef£26. MJC 
50 ml©?on*;l/A : y 9 J - ( 1 : 4. $M»Jt) T*Vtfrlfr 0 

ft*-. ^ISjeatfJ«B**5AJC^^ x 50 nl0^nn*;l/A : y ?y->rl/ ( 
1:4. -Z^JH^t hi/JlsitTisJiyVta-jU (MGDG) . 

7? h •>^j;7->A'/ , J*D-^ (DGDG) . *X7 r * iSJV^f J -)VT 5 
XPE), *X7rf^3'J y (PC) £?§fcBlT. (MGDGs 
DGDG. PE. P C) Mftt Lfco 5 ml©^®-?*:*:? r f-Vfr-k >J > 
(PS) £&ttiLTI&£. 20ml©*oo*;l/A : y *y-;l/ (1 : 4. 
"?Sfcg?£Sfc&Lrt:&s 50 mi©*nn*/l/i» : y *y-;U : 10 MIEifc 7 > * - 
A7k^ (20:80:0.2. #SUfc) TPG. SQDG. ^X7 7 fW;->h- 

;i> (Pi) ££fc % ®#£#fco c©®#ic i5mi©x^y -;w*io^. METT 

Sii&K^fco cn*0.2ml©^nn*;l/A : y * y -/I/ ( 2 : 1 . WMit) \z 
Bft&ll&K (PG. SQDG. PI) Lfco 
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MGDGs DGDGn PE> P CI^I^ >t4 Wt) 5 A t a v h ?5 y ^ - 

7t^(4:l) x 7H^ ^^y-;l/Trll{C^Hi-r-Si, «J|K (MGD 
G, DGDG) f*7-t? h^Tr. U (PC, PE) liy * y -/U1f*tfj $n 

(3) fI^D7h/57^- (TLC) fC^SPGO^ttfllSgiJgJKFK^Iff 
(2) T#fcM#£^#y/l/-TLC7'U- h #5721 (Merck) T^IL/:, 

S?:tK (50:20:10:15:5. #»Jfc) 4>ttJ!iM©i§£-te * n n : y ^ y 

: 7K(70:21:3 N #«Jfc)£ffl^fco TLCT#jil&, ^>J All > (8 0 %T-ir 

3 ml©* ^y-;M£5$fg&£;to*.x 5S±3&£tT85tT? 2 B#fa¥£J& 
3-tt\ M^MLfco sn-K 2 CtOimWtm^^^fztb 

i-> 8!lt)35?o/ci/ >J *y;l/75>t> 5 m 1 n d*>^A : y y ( 2 : 1 ) jg 
^Ti|g®<&iHlJRL> t@Lt^ 1 ml©50 mM TrisCl (pH 7. 2)&.r>'0. 05 X 
Triton X-100 <&in^s Sfc L < LTHif®£#tfc£ -£t. ^ *;7^t* ( 
Rhizopus delemar) S3fc©»;^— fcr (2 5 0 0 U ; D >#-&) ^^.3 7 

©£j££1fc£»*HaL TLC ()Dnm : 74? h> : y * y : ^ . ^ 
= 10:4:2:3:1) (d«fc 0 *K^©J3MS, 'J S. O'iMi IC L 0 
C ti t> & £ 0iR L m & © J; 9 ic y ? y - Jfigre y f- jufcm ^ %'&tZo 

e»it©H)£tt«imffij»»^f-yut©«WH*jfctttTfTttofeo 

Dvh/N° y ^C-R7A plus (ft*«f^Bff) £SH^ 0 £M©»***2* % PGfC 
OUT* 3*. j e©ftfe©ft^^ac*i©^*f^^4l|{C^ () * tt% # 
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1 


10 


0 


1 


5 


69 


3 


DGDG 




19 


0 


0 


0 


3 


1 


4 


73 


22 






9 


13 


0 


1 


0 


1 


5 


70 


9 


PC 




28 


0 


0 


0 


5 


1 


21 


44 


33 






19 


12 


0 


0 


3 


4 


40 


23 


• 22 


PE 




20 


0 


0 


0 


3 


1 


6 


70 


23 






18 


10 


0 


0 


2 


2 


31 


38 
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PI 




48 


1 


0 


0 


2 


1 


11 


37 


50 






44 


7 


0 


0 


1 


2 


18 


28 


45 
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— 3\ ■ZOmomnOMGDG. DGDG> S Q D G n PC> PE, PIT'^ 
1 6 : OOWPt, ZtUZVf-J&ltzl 6 : 1©1 0 %m&<Di%m<W 0 . 

^fCs 1 8 : OcD^^b^ii^^^o COo^ MGDGiDGDGlco^' 
T(i 1 6 : 1 ©MliiiLTs n- 1&{c£o*:#. s n - 2 £ &4>*fc 

tisztitzo mg d g> dgdGn s qd G&tf p Gte&zmmmzftttzmm 

5 >^-e£> 3 Anacystis nidulanscD^t&fO-fk^S^if ^*t«5©^^T 
Ts Ctlt>© 4S©JJ|g«Anacystis nidulans©MiC > 
Anacystis nidulans©$tJ£te#£ LEDUMS"?* t> > L^t>Jl5^tt«5"e«i(c|| 

C<D<fc9{C x ^®|£&*'<:3©Jte©#;&f©*££frfc>. Anacystis nidulansS* 
£8:T©Bgg©l 6 : Oil 8 : 0*SJ6T»*A<^tt«^Tf**Ct*** 
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16:3 


18:0 


18:1 


18:2 
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216:0+18:0 




26 


0 


0 


0 


5 


2 


47 


21 


31 




17 


13 


0 


0 


2 


4 


58 


6 
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m&m^ : 1 

@£?lJ(Dg$ : 1 9 6 

SEJ|J®S$I : Genomic DNA 

$£M%s : Anabaena variabilis 
W% : I AM M-3 
WM : 

GCT CTG GGG TTG TTG CTG TTA TAT CTA GGC GGG TGG TCT TTT GTG GTC TGG 
GGA GTT TTC TTT CGC ATC GTT TGG GTT TAC CAC TGT ACT TGG TTG GTA AAC 
AGC GCT ACC CAT AAG TTT GGC TAC CGC ACC TAT GAT GCT GGT GAC AGA TCC 
ACT AAC TGT TGG TGG GTA GCT GTC CTA GTG TTT GGT GAA GGT T 

IE?i]#-t : 2 

: 6 5 

wMom -.run 

HeM%i : Anabaena variabilis 
: I AM M-3 

mn : 

Ala Leu Gly Leu Leu Leu Leu Tyr Leu Gly Gly Trp Ser Phe Val Val Trp 
Gly Val Phe Phe Arg He Val Trp Val Tyr His Cys Thr Trp Leu Val Asn Ser 
Ala Thr His Lys Phe Gly Tyr Arg Thr Tyr Asp Ala Gly Asp Arg Ser Thr Asn 
Cys Trp Trp Val Ala Val Leu Val Phe Gly Glu Gly 
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E£?iJ#-t : 3 
mn<D&£ : 8 3 7 

WM<DW& : Genomic DNA 
j&S 

£eMh%i : Anacystis nidulans 
: R2-SPC 



ATG 


ACC 


CTT 


GCT 


ATC 


CGA 


CCC 


AAG CTT 


TTC 


ATG 


GTC 


GCC 


ATT 


CAC 


ATT 


GGA GCA 


TTT 


AAC 


TGG 


CCC 


GCT 


GTG 


GGC 


GTG ATG 


TGT 


TTT 


GGC 


ATC 


ACC 


CTA 


GGC 


TGG CAC 


GAA 


GTT 


CCC 


AAA 


TGG 


CTG 


GAA 


TAC GTG 


ATG 


CAG 


CAC 


GGC 


CCG 


ATC 


GAA 


TGG ATC 


CAC 


TCT 


GAC 


CAA 


GAT 


GTC 


GAT 


CAC CAC 


AGT 


CAC 


TTC 


CTG 


TGG 


ATG 


ATC 


TAC GAA 


AAG 


TTC 


ACG 


CGC 


GAT 


ATC 


GCT 


GGC GAC 


TAT 


TTC 


TTC 


GGT 


GTC 


CAA 


GTC 


CTA CTG 


GAG 


GCT 


TGG 


GTT 


GGC 


AAT 


GGC 


TGG TCT 


CGC 


TTG 


GTG 


GTG 


GTC 


TAC 


CAC 


GTC ACT 


AAG 


TTT 


GGC 


TAC 


CGC 


TCC 


CAT 


GAG TCT 


TGG 


GTT 


GCC 


CTT 


CTG 


GCC 


TTT 


GGT GAA 


TAC 


CAG 


TAC 


TCG 


GCA 


CGT 


CAT 


GGC CTG 


TGG 


TTG 


ATC 


ATC 


TGC 


GGC 


CTG 


AAG AAG 


GTG 


GCG 


TCT 


CCA 


AAC 


AAC 


TAA 





GCC TTC AAC TGG CCG ACC 


GCC 


CTG 


CTG TTA GCG TTC CTG CCG 


GCC 


AAC 


GTT GCG CTG TAT TAC ATT 


ACC 


GGT 


CGG CTA ATT TCG CAC CGT 


AGC 


TTT 


CTG GTG TTC TGT GGC ACC 


TTG 


GCC 


GGT CTG CAC CGC CAC CAT 


CAC 


CTC 


GAC TCC AAC AAG GGT TTC 


CTC 


TGG 


ATT CCG GCC CGT ACG GAA 


GTA 


GAC 


CCT GTC TAT CGC TTC TTT 


AAC 


AAA 


GGG GTA CTT TTG TAC GCC 


TGG 


GGC 


TTC GTC GTT TGG GGG ATC 


TTC 


GCC 


TGG CTG GTG AAC AGT GCT 


ACC 


CAC 


GGC GAC CAG TCC ACC AAC 


TGC 


TGG 


GGC TGG CAC AAC AAC CAC 


CAC 


GCC 


CAG TGG TGG GAA TTT GAC 


TTG 


ACT 


GTG GGT CTG GCT CGC AAG 


ATC 


AAA 
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!2«-t : 4 
WM<D&% : 2 7 8 

h#oy- : Mtt 

le^'josm : ^77- F 

: Anacystis nidulans 
: R2-SPc 

Wffl : 



Met 


Thr 


Leu 


Ala 


He 


Arg 


Pro 


Lys Leu 


Ala Phe Asn Trp Pro Thr 


Ala 


Leu Phe 


Met 


Val 


Ala 


He 


His 


He 


Gly 


Ala Leu 


Leu Ala Phe Leu Pro Ala 


Asn 


Phe Asn 


Trp 


Pro 


Ala 


Val 


Gly 


Val 


Met 


Val /Ala 


Leu Tyr Tyr lie Thr Gly 


Cys 


Phe Gly 


He 


Thr 


Leu 


Gly 


Trp 


His 


Arg 


Leu He 


Ser His Arg Ser Phe Glu 


Val 


Pro Lys 


Trp 


Leu 


Glu 


Tyr 


Val 


Leu 


Val 


Phe Cys 


Gly Thr Leu Ala Met Gin 


His 


Gly Pro 


He 


Glu 


Trp 


He 


Gly 


Leu 


His 


Arg His 


His His Leu His Ser Asp 


Gin 


Asp Val 


Asp 


His 


His 


Asp 


Ser 


Asn 


Lys 


Gly Phe 


Leu Trp Ser His Phe Leu 


Trp 


Met He 


Tyr 


Glu 


lie 


Pro 


Ala 


Arg 


Thr 


Glu Val 


Asp Lys Phe Thr Arg Asp 


He 


Ala Gly 


Asp 


Pro 


Val 


Tyr 


Arg 


Phe 


Phe 


Asn Lys 


Tyr Phe Phe Gly Val Gin 


Val 


Leu Leu 


Gly 


Val 


Leu 


Leu 


Tyr 


Ala 


Trp 


Gly Glu 


Ala Trp Val Gly Asn Gly 


Trp 


Ser Phe 


Val 


Val 


Trp 


Gly 


He 


Phe 


Ala 


Arg Leu 


Val Val Val Tyr His Val 


Thr 


Trp Leu 


Val 


Asn 


Ser 


Ala 


Thr 


His 


Lys 


Phe Gly 


Tyr Arg Ser His Glu Ser 


Gly 


Asp Gin 


Ser 


Thr 


Asn 


Cys 


Trp 


Trp 


Val 


Ala Leu 


Leu Ala Phe Gly Glu Gly 


Trp 


His Asn 


Asn 


His 


His 


Ala 


Tyr 


Gin 


Tyr 


Ser Ala 


Arg His Gly Leu Gin Trp 


Trp 


Glu Phe 


Asp 


Leu 


Thr 


Trp 


Leu 


He 


He 


Cys Gly 


Leu Lys Lys Val Gly Leu 


Ala 


Arg Lys 


He 


Lys 


Val 


Ala 


Ser 


Pro 


Asn 


Asn 









B£?iJ#"t : 5 
WMO^ : 1 8 
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K?|J : 

ATGACAATTG CTACTTCA 

K^iJ#-§- : 6 
I2?iJ©^£ : 1 5 

«©»: : -*« 

E?IJ©«« : ^DNA 

GCTCTGGGGT TGTTG 

@5?iJ#-§- : 7 
E?tJ©:K£ : 1 5 

«©«[ : -*« 

E?'J : 
• CAACAACCCC AGAGC 

E*J## : 8 
E^IJ©^^ : 1 8 
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RTGRTGRTTR TTRTGCCA 

BS^J#-t : 9 
@£^IJ©^$ : 1 7 

ACGTCATGGC CTGCAGT 
@E?iJ#-f : 1 0 

mmo&z : 2 6 

SS^iJ : 

CGCGGATCCT TAGTTGTTTG GAGACG 

mm^ : 1 1 
mno&z : 2 5 

|S?|J0M : 
ttO» : -** 
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CATATGACCC TTGCTATCCG ACCCA 



m^m^r : 1 2 
mmo&z ■ 2 9 
mnom : ®& 

K#oS?- : Mtt 
SE^iJ : 

AGCTTGGGTC GGATAGCAAG GGTCATATG 
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it # © $g m 

% 1 ^fEm©Sfc^Xl*^f£«fe^ ©-^£#frtf U 7 ? U*?- Ko 

4. §##©151111 1 TO/SIS 3 ^©^-r ftfromzmom.&ttte^mmfc:?-® 

-®££ts$ >J?ntf F£#fr^ *-o 

5. tt*©|gffi^ r^M^ 3 ^©^^^^©iiietgoit^x^^Sate^© 

U * * l/^-f- K#*A3ftfctt»IHI&o 

6. m#©$Bfflm 5 TO*©*«HIHI&*^k$ii-T«[4Sj#*ll4:$Hi-* 

7. it#©lBffl^ 1 TOS* 3 ^o^-f n^oigEiioatfe^xiiSKate^o 
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mi 



10 • 20 30 40 . 50 60 

des9var AL G LLLL Y L G GWS F VVWG VF F R I VWVYHC TWL VNS ATHK F GY R T YD A60RS TN CWWVAV L 

• • • • • • • • • • 

• ••••• A* ••••»• •••■•»•• • • 

MSCD2 LVPWYCWGETFVNSLCVSTFLRYAVVLNATWLVNSAAHLYGYRPYD1CN I SSREN I LVSMG 

240 250 260 270 280 290 

des9var VFGEG 

:x 

MSCD2 AVGER 
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10 20 30 40 50 60 

des9ni d MTLA t RPKLAFHWP.TAL FMVA I H 1 6ALLAFL P AHFHWP AV6VMVALYY I TGCF6 1 TL6WH 

Xt • • • •••• « • • ••*•• 

• »•» »•• • • »• •••••»,, , , , # . a ■ • • • • 

MSCD2 DDE6PPPKLEYVWRN 1 1 LMALLHLGALY6 1 TLVPSCKLYTCLF AYLYYV I SAL6 1 TA6AH 

60 70 80 90 100 110 

70 SO SO 100 110 120 

desOnid RL I SHRSFEVPKWL EYVLVFC6TLAMQH6P I EWIGLHRHHHLHSDQDVDHHDSNKGFIWS 



► • • ♦ • . • • « t • 

• • •••••••• • • • ■ •» •• •• • « 



MSCD2 RLWSHRTYKARLPLRLFL 1 1 ANTMAFQK DVY EWARDHRAHHK F S ETHAD P HNS R RG F F FS 

1 20 1 30 HO 150 160 170 

130 M0 1 50 1 60 1 70 

d e s 9 n i d HFLW-M I YE 1 P A-RTEVDKFTRD I AGDPVYRF FNKYF FGVQVLL6VLLYAWG EAWVGNGW 

X* • • • • ■ • i • 

•»• • •••»• •••§••• i •••• «« •• » • 

MSCD2 HV6WLLVRKHPAVK ERGGKLDMSOL KAEKLVMFQRRYYKP DLL LMCFVLP TLVPWYCW6E 

180 190 200 210 220 230 

180 190 200 210 220 230 

MSCD2 SFV — VWG ! FARLVVVYHVTWLVKSATHKFGYRSHESGDQSTHCWWVALLAFG EGWHNN 



• • » » • 



MSCD2 TFVKSLCVSTFLRYAVVLNATWLVNSAAHLY6YRP YDKN I SSREN 1 LVSMGAVGERFHNY 

240 250 260 270 280 290 

240 ' 250 260 270 

des9nid HHAYQYSARHGLQWWEF DLTWL I ICGLKKVGLARKI KVASPNK 



• • » • 

• • • • • • • 



MSC02 HHAF PYDYSAS EYRWH INFTTFF IDCMALLGLAYDRKRVSRAA 

300 310 320 330 340 



4/5 



WO 95/18222 



PCT/JP94/02288 




INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP94/02288 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 C12N15/00, C12N5/00, A01H1/00, A01H5/00//C12N9/00 
According to International Patent Classification (IPC) or to both national classificatio n and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 C12N15/00, C12N5/00, A01H1/00, A01H5/00//C12N9/00 
Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and t where practicable, search terms used) 
CAS ONLINE 

WPI, WPI/L, BIOSIS PREVIEWS 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



* Special categories of died documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier document but published on or after the international filing date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 

"0** document referring to an oral disclosure, use, exhibition or other 
means 

M P* document published prior to the international filing date but later than 
the priority date claimed 



Date of the actual completion of the international search 
March 14, 1995 (14. 03. 95) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Relevant to claim No. 



5-7 



1* 4-7 
5-7 



4-7 

5-7 



1, 4 
5-7 



T later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

M &" document member of the same patent family 



Date of mailing of the international search report 

April 4, 1995 (04. 04. 95) 



Authorized officer 



Telephone No. 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



P, X 



X 
Y 



X 
Y 

X 
Y 



Journal of Biological Chemistry, Vol. 269, 
No. 41 (1994) T. Sakamoto, et al. "Delta, 9 
Acyl-lipid desaturases of cyanobacteria . 
Molecular cloning and substrate specificities 
in terms of fatty acids, sn-positions , and 
polar head groups" p. 25576-25580 

EP, A, 561569 (Lubrizol Corp.), 
September 22, 1993 (22. 09. 93) 
& AU, A, 9335167 & CA, A, 2092661 
& JP, A, 6014667 

NL, A, 9002130 (Stichting Tech Wetenschappen) , 
April 16, 1992 (16. 04. 92) 

Journal of Biological Chemistry, Vol. 265, 
No. 33 (1990) J. E. Stukey, et al "The OLEI 
gene of Saccharomyces cerevisiae encodes the 
delta-9 fatty acid desaturase and can be 
furctionally replaced by the rat stearoylcoA 
desaturase gene" p. 20144-20149 



| | Further documents are listed in the continuation of Box C. [_| See patent family annex. 



Form PCT/1SA/210 (second sheet) (July 1992) 



« 

is b m s a ^ 



BBftBSf- pct/jp 94 / 02288 



Int. CZ« C 1 2N1 5/0 0 ( C1 2N5/0 0 ,A01Hl/00 , 
A01H5/00 / C12N9/00 



WKffofc«/Ml«» (BBtttt»B (IPC) ) 

Int. CZ« C12N15/00 ,C1 2 N 5/0 0 . AO 1H1/00 . 
A01H5/00/ C12N9/00 



CAS ONLINE, 

WPI .WPI/L.BIOSIS PREVIEWS 



B*r* 

tt*4>«B<D** 



P .X 
P ♦ Y 



Journal of Biological chemistry. ^ 269=g, 
I41^( 1 9 9 4 ) T. Sakamoto . et al. [Delta, 9 
Acyl-lipid desaturases of cyanobac t e r i a. 
Molecular clonirg and substrate specificities 
in terms of fatty acids • sn-positions • and 
polar head groups J p. 2 5 5 7 6.-2 5 5 8 0 



1 . 4 
5-7 



3 C«®B&c:fc:»&#fl*3*ro**. 



TEj *IWt«TM;fcSrt<. BBffiB B ftfcfe® 

*l< tttto#w/j:a**Btt[-r«/c«>ic3imr5XiR 
(a**ttr> 

fOj aBf::J:«B** MR* JteWcttfc-TSXift 

rpj BBffiBBfrc. frr>aa&it<D£&(o&nttiztom<oB 



*Jt-T * fcO-Clitt < s »W©«BXIiaB©BB<E>fc«) 



BBBZtSTUfcB 

14. 



0 3. 9 5 



BBBZHfrOftKB 



04.04.95 



B ^BBWMFff (ISA/JP) 

SBffiS^ I 0 0 



* » fS £ 

S8#*t 03-3581-1101 l*3« 



4 B 



9 2 8 1 



3 4 4 9 



t*itPCT/I SA/2 1 0 (5f52^-i>) ( 1 9 9 2^7fl) 



m » m 3t « £ 



B(RttJ8S#^ PCT/JP 94 / 0 22 88 



*f 3-tJ-* 



?9#©*5ffi©#*i- 



Y 



_X 
Y 

_X_ 
Y 



EP, A, 5 6 1 5 6 9 (Lubr iz o 1 Corp.). 
22. 9M. 1 99 3 ( 22. 0 9. 9 3 ) 
&AU, A, 933 5 1 67&CA, A, 2092661 
&JP, A, 6 0 1 4 66 7 

NL, A, 9002130 ( Stichting Tech Wetenschappen ), 
16. 4M. 1 99 2 ( 16. 0 4. 9 2 ) 

Journal of Biological Chemi a t ry . B 265# . 
S33# ( 1 99 0 ) J. E. Stukey . et al 
l~The OLEI gene of Sacc haromy ce a 
cerevisiae encodes the delta-9 fatty 
acid deaatnrase and can be fnrctionally 
replaced by the rat stearoylcoA 
desaturase genej p. 2 0 1 4 4 - 2 0 1 4 9 



1 . 4-7 
5-7 



1 . 4-7 
5-7 

1.4 

5-7 



tMSPCT/I SA/2 1 0 (»2^-y©ft*) (1 9 9 2*P7JD 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
£Tfaded TEXT OR DRAWING 



Id GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 



□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 




